DNA fragmentation and DNA repair synthesis induced in rat and human thyroid cells by four rat thyroid carcinogens.
Four chemicals that are known to induce in rats thyroid follicular-cell adenomas and carcinomas were assayed for their ability to induce DNA damage and DNA repair synthesis in primary cultures of human thyroid cells. Significant dose-dependent increases in the frequency of DNA single-strand breaks and alkali-labile sites, as measures by the Comet assay, were obtained after a 20-h exposure to the following subtoxic concentrations of the four test compounds: 2,4-diaminoanisole (DAA) from 0.10 to 1.0 mM, 4,4'-methylene-bis(N,N-dimethyl)benzenamine (MDB) from 0.32 to 1.8 mM, propylthiouracil (PTU) from 1.8 to 5.6 mM, and 4,4'-thiodianiline (THA) from 0.032 to 0.18 mM. Under the same experimental conditions, DNA repair synthesis, as evaluated by quantitative autoradiography, was present in thyreocytes exposed to DAA but absent after treatment with MDB, PTU, and THA. Consistent with their thyroid-specific carcinogenic activity, all the four chemicals, administered p.o. in rats in a single dose corresponding to 1/2 LD50, induced a statistically significant degree of DNA fragmentation in the thyroid, whereas any substantial evidence of DNA lesions was absent in liver, kidney, and lung, which, with the exception of liver tumors caused by THA, are not targets of the carcinogenic activity of the four test compounds. These findings indicate that the DNA damage observed in thyroid cells was consistent with the carcinogenicity of the four test compounds, and suggest that DAA, MDB, PTU, and THA might be carcinogenic to thyroid in humans.